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Question 1           (20 marks) 
 
A binary communication system formed by PAM signal transmits data over an AWGN channel. 
The prior probabilities for the bits are Pr{am = -A} = 3/4 and Pr{am = A} = 1/4. 
a) Determine the optimum maximum-likelihood decision rule for the detector (15 marks) 
b) Determine the average probability of a bit error for noise with variance 1 and A=10 Volts. (5 
marks) 
 
Question 2           (30 marks) 
A low-pass signal is represented by  xlp(t)=∑ 𝑎𝑘𝑘 𝑝(𝑡 − 𝑘𝑘), where p(t) is rectangular pulse 








This signal is modulated with the constellation shown in Figure 1. 
Note that aks are independent and identically distributed random variables. Assume that points 
in the constellation have equal probability. 
Answer the following questions: 
a) Determine the Power spectral density of the signal (xlp(t)). (15 marks) 
b) Determine the power spectral density of the modulated signal. Assume that carrier 
frequency is fc, where fc >>1/T. (5 marks) 
c) Determine the average energy of the modulated signal (10 marks). 
Note that part c can be independently done from parts a and b. 
 
Figure 1 
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Question 3           (20 marks) 
A (6, 3) systematic linear block code encodes message sequence m = (m1, m2, m3) 




Answer the following questions: 
a) Determine the generator matrix of this code. (5 marks) 
b) Find the parity check matrix for this code. (5 marks) 
c) Determine the minimum distance of this code. (5 marks) 
d) How many errors can be detected and corrected by this code? ( 2marks) 
e) If the received sequence is r = 100100, what is the transmitted sequence? (3 marks) 
 
Question 4           (5 marks) 
A binary data transmission system is to have rb=500 kbps and Pbe ≤ 10-6. The noise is white 
Gaussian with N0 =10-16 W/Hz. Find the minimum values of SR when M=8 with Gray coding. 
 
Question 5           (5 marks) 
A DSSS system transmits information at a rate of 9kbps in the presence of a single-tone jammer 
whose power is 50 db greater than the desired signal. What is the processing gain in order to 
achieve Pe<10-8 
 
Question 6           (10 marks) 
Calculate probability of error for  
a) γb=15 dB and Coherent FSK (fd=rb/2) (2 marks) 
b) γb=24 dB and 256 QAM (4 marks) 
c) γb=12 dB  and 8 PSK (4 marks) 
